
X Ths LXSCG~SIC -SYSTEN IN E, CQLX $42 s-.--s- -- 



Lp2 does not 59atsrfere &i.th the maix&sr of A pravAously establishsd 

. 
in L$- f3.ka~ns. The gamtypa Lp*Lp$ is cxmsequemUy indistinguish 

frc~m Lp?Lpz3 type3 with mspect tx~ 3.ytdc effect of A Cross-rsact%ons of 

)with~-2 antiserum ham been observed, 

&3w Data on Tcxiltnuue-3~ ---cIImw 'The atatw of the 'fparious isolates of %mnnans-l, 

utrahs has bean mpm%ed3 and ths interpretation of tM.r corrst%tutJ_on with 

h~pvtkes3.s that L$ types may carry a nvn-~eprvd~~ing pmphage is mppvrted 



Tests to detem&xe 

were negative. 

(26) and the Vlp aUele 

efficiermy of pIl.ating &eop) on &is m&ant such that the plaques pmdueed 

axe lredueed 5.n aise and number, and also show a reduced effi&my of 

trarwduct%on, Tbemuta~ts hwebeerm suemssfuZPyIgsogenized,butm 

stm s~sistant t&2. The protocols for crosses which establish 

a mtatiun at a hew Lp3 Bocus not Unked to Lp,+%3. orL% . Gal, and 

ezzpe~ptie~ta aad d&pXoid segmget%ons mveaX UDQT the ehromosomd detemi- 

nant of ~~sgen3.city* The faestlity uf the c-e Lps to Lp+ encourages 

the pses%bXU%y that .,kdirectly Anduces (~"eth.er than selects) Lp4 among 

(X) identzi.fic 43. a on of a RprelysogeticB genotype fn the absence of pham 



treatment with 9 0 (2) a cm@tal study of the dyn=a.m%es of %nfection, 3.x+ 

exposed to h 

which engF22der ly8ogenics 0 A pure lysogenic pediee would favor the 

tiduct%on k.qypothesis, 

Attempts to identify the prelysogenic genotype in IL126 and hybrids 

of K-32 aad other crossable lines have been unsuccessful, Prelidnary 

serpents of the infection process (3.0) have discl.osed Xysogenic coI.onies 

cx&~tited with sensit%ve cells and free phage long after initial con- 

tact with x. These mixed clones k~~-~?-aince been confirmed in K-12 (18) 

aid Salmone%asr bJQ.L,23B) o The pmxUKLLt~ that spontaneous alteration 

of the bactiria px%xU.sposing to a lysogenic de&&on pILays some ro3.e 3.n 

the reeoverg of lysogenics is thus not y?t excluded, However, the siglplest 

conceptiori~mains that the genetic eZ&mentsofthe phzqe are d%reetly 

Zaeorpox*ated &x3 or attached to the bactesla2 chromosome as we have been 

abXe to find no indkation of an extra-nuclear Anhetitanee of lysogenicity, 

The Effect of k and F on- Behavior2 - ."-.-a- - - - a.s- The presence of k in 

one, both, OP neither of the parents of a cross does not influence the 

field of recombinantso As noted ea.rlier (8) sensitizes were not eliminated 



as lethal phenotypes, bat the p~0ga-q 02 1ysogenB~ x seneit2m Ln~Xuded 

b&h parental Q-pm, and no others, 2x1 r%tios dependent on the selected 

auxotroph maz%ezzii, @a tk-.te other hand, the compatibility factor (3') 

determhes not only ths field but also the segregat$on pattern of many 

crpertly unsel.ected markers. Fxvtotropha are recovered only when at least 

one parent is F3 F aho seems to direct the elimination of certain &z-o- 

mownal seei;nenta after the formation of the hybrid zygote (ls,Z?j). !Fhe 

important dilstin&ions of r' and kare sunmax-iced in table 3. Q, These 

are emphasized ts mitigate a~ coafusion t*hatm%ght arise from the 

suggest%oyls that ham been recorded else~hem that Amay play a d3.rect 

role in sexual recombinat2on as we3.l an tQ emphasize the distinctjlon be- 

tweet the 1 cont~oUed transduction of mxhicted gexxA4.c fa&ors and the 



Cell-free filtmtes deriv%d from suitab3.e Salmonella strains wera 

capable of t~msfer~?tig tit genetic factors to a competent racipfent (28), 

A wf& ~~azxga of yi&spaEd@nt tiers has been equally subject to transduction, 

ware XA8gatiY8 h3); but by ushg high-titer lysatc?s obtained by U-V 

tiduction (20)3 a ~~~~essf"rit transduct%on was achieved (22), Two stx%lctig 

cantrasts with the Sal.mox&.~n system w-we &monstratedt (I.) the restrict5,on 

to a single genetic character, gakwtoce fermentation, and (2) a strM.ng 

instability manifested by mosaic Ga14/Gal" colonies after tx+ansductEon 

deap%t~ repeated slx@e colkony purifieat%on on EMB galactose agarQ 

The incidence of persistent kn&ab3.lit,, rarely %f ever enconntered 

in SalmomZJLa (X4), varies tith the recLpjiez& atra%n, 

&~on&.ng of !!knsduct3.on with Rwxtmbination ?: The conditions 

duction has not been so far recovered among recombinant progeny, A 



mom careful inquiry bto the effgseS of land Gal segregatAon was ~~-~essary, ' 

however, 3.n view of the transduction phenomenon, sAnce itt may provide an 

alternative intiqmtation of the G&=Lp cosegregation ratios cuzvently 

sati&led by a linkage explanation, Crosses of gmetic=al~ related pare&s 

differing only in the p~~~~cs or absence of A were therefore studied, 

Table 2 demoz&rates no sk~kcan% dev3ation bn 43~ yield of Gal+ re- 

comb%nants where parents vary o&y for the Lp marker. 

2 Transductiong Selection Artefactlt Xntew.&kon of genetic 

factor8 on reverse mratation of eneirely Endependent 3.~~3. have been re- 

portedbefors ( 15J0 An anal.ys~s of tie Gal- segregation from the un- 

stable transduction, the E&MAC transduction, reported below, as well. 

as many- other types of evidence (22) r&e out the interpretatzlon that 

the WansductAon hs a sePeetic4n artefaet, The most oonvinc%g tidewe, 

howvep, has twcn the development of specifzk Gal'" transductS.ons in Ga3.' 

recipient s%z&ns by ans ofi tith extraor&lnary high frequency of 

tpanaduct%on (22!), when the )( dorm- was Gal% 

Tkansductio~ and F&?ansfert -I Jus*@ as ly8ogetizat%o;a.%s independent 

of the eonvww.W! of Fw Wto F*&rains, the transduction media%ed b.y)L 

is unrelated to the F sta%w~ of either the re&.pient or the donor ceU.sO 



ever, reconbimtion of two nodelie G&l." rmdxmts can be indirectly dem- 

on&rated by traxzsduetion~ Lymxtm from Lp+GzJ.+F- wwe coi~@etely 

functAoz&. 5x1 intmducin~ the G&I.* factor to Gal-F- ce3.W SWarly, 

ncxa~XLelim~ of two 0~3.~" strains can be established by the formation 

of Gal4 In transduction experimenta whweaks the sex&l ster%Uty of the 

cm33 would block cell recomb%natiorp & t+o. 

Crosses of a s-&a&n characterized by its enhanced fert%Xity# Hfr, 

(15) dAspI!.ayed a kInkage of the Hfr -9; t6 $& (121, These da%a wwe 

verified (tib&? 3 ) for Gal-z0 Despite this l*p, efforts to trans- , 

port the Hfr and &It+ factors simultane~usl;jr Vito Gal-F"Lp' recipient 

cells da Jb prepared from Efr backer&a w&e unsucces&&, The conversion 

of Fe to p by xfiltrates from F' strati w& e-d by cross5ng the 

Gal4 trane&w%~on I&& Ii" tester strains tid was U,kex&e unsuccessfu~~ 

The competence of x in transduzstion therefore continues to be confined 

to the Ga% clueter, 

on the E, c&I eyst~m, as 3.n Salmonella, are consistent with the hypotheafs 

that the vector of transductlion cansj.sts of temperate phage. AB a x-u&, 



the bypOtib%jsiS e Xn the first eqmriment (table 4 , part A) tm.nsductSms 

were pkked as Gal+ pq~5Uao and streaked out on E&B gala&me agar. A 

single Galti (repmsent;imsg nom&ran&nducsd cells) and a s*le Gal+ 

(the mceessful transduction) wars aach tested for Iysogen5cSty on an 

the appromte proportPon~ mpmtsdfrom -kransducttinwe~e 5ntroduced 

with t&e GaJ"and the mixed m3.tim crnEMEI galactose pXatz?s. WSth ths 

awim~&3.on that both Lp' st~&ns would adsorb and be a- affected 

by 1 o a d%sparity in ~ogen&at3.ons of the Ixo ensui.ng Gal.* classes 

wa8 looked for* Wkmreas aXI of the tmnsduction Gal" were lysogetized, 

only up to 70s of the trttiically herted Gal4 0~ of the orQina3. Gal" 

I&at&on of 3.ysogmxkzr;atIon tith transductis~ the incidence of 2ysogenizat~on 

is almost Mgher h these than 4&a the oontroX bactetia on the same palates. 



Sogre~ath~~ of ~sagex-dc sensl.t%ve baa not so far been observed (up to 

%I0 tests) fjron these simuXtaueo~.~sXy tmnsduced and lysogenieed reci@enta. 

!3xi.s evridence argneo that A is the pas&m 3metm of genetic2 mater3ial fpcan 

its source stmin, TMs material is in$x&ed ti the bacterpium by the phage* 

llaz SalmoneUa the txxxmduwd gene~c factors seem to undergo an Smme&ate 

substitution for the homo3,ogws 5.u the ree%pLent bac%eriump if they am 

successful at a3.L In 3% eolfi K42, howmr, an jxltemediate stage is 

perce%ved where one can d&e& s~%mG&aneously %he presence of the origina& 

rec5pient and the new transduced genetic factors 5x1 the same celI..s by virtue 

of thee subsequent segregatiora, The re3Patlonaship betweesn. this peplacem8nt 

of gex~tic mater~a3. and the coamrsioas of v%rulent A wx3 5b3 prophage 

stage (~~8duetiaa" 6) has not yet becpjn completely vorked out, As wXU bs 

desctibed below, howamrI them processes have been separated and are 

~etization of 3IIrmune-1 in 'Cmnrsduction Experhenbr When fsmaune-f, ---- 

strains such as W-1027 and W-ZY& are earposed to,& no ex&dence of the3.r 

3ysogetization 5s ord%aaslpbk;g pm&i.ved. IEowever, under conditions where 

transductions can be selectively isolated about % of these altered bacte~5a 



of the rcsultdng tmnsduot~ons shobx?d that En some cases, lysogenicfty 

failed to sr;gx-egate, In others3 lysogmicity aad Gal segregate Sxqether, 

dKb3 in a shgle instance a lys0geni.c Gal- segmgant was found which con- 

timed tica sqpzgat8 Ljjr C0loties. Sometimer a very km& lyso~nicity 28 

observed ("one-plaque tines " 5it.i cross-brush tests), wpii;.oh is ompl&ely 

lost after a f@W transfers. Some of these atypioal cases are Presented 

3.u table I;$ anc'sug@xA the following alternati~ interpmtatiom: 

(1) Lpr cells am genetica3.3~ lysogen%o but carry a modified prophage, 

These cells are generally resistaat e0 5.zxtbctj.~n with)., flowever h 

may be esept~onal~ ti~oduced s~tan%ously WZbh tb% oal+ fir&glnez.&# 

anc;l them may displace the atirul.ent fox-m Of t&I P=PhaS, or When 

Lp segregation is observed, both prophages pem"tst together for the 

time being, (2) The LPr isr a %n.all~ allele, In tmnsd2uction, Lp* 

occnm when Gal segrq@mo TMs hypotbesfs oan not account easily for 

the GaX%p+p types emept by devisixzg a ooznpUcated ac;hme izvolving 

Crossr~QmP, (3) rmmu net3 may or my not be genetkaKI~ Pysogmic. 

The production of LP* sILgnif5.e~ the o~mrreme of a double transduction 

at two looi, Gal and Lp, (a) o&.uarily these linked factors would tend 



the Lp' locus for pro-1% account for the fai3ure of trausductions to 

Lps to segregate Lp*/Lps a3ong with Ga34/Galwe I%xdemr, the Lpr my 

non-txnshod GE& would tend to support hypot!wsh 30 The moot 

deciskve e3ucAdation of whether tramductIon diap3aces a mtsnt phage 

particle ~5th a wXld type Aor whettaer a noma Lp+ a33e3e fs substituted 

for a xmtant OP n-&l host Lpr gene would be pro-vided by experkents with 

geneticaI3y distingu9sie Apreparations. LpP/Lp" transductious were 

px=cEi&n%at with frr,?d%atedh, tending to Emppurt hypotbesss 2, 



partS.cI.es are not fdentPca3. either in SaI.mon%Ua (28) or K-12 (221, 

Sn fact, it is knm.~ from b&h studios that transduc5ng power may be 

bncreased at soxe ir&e:mediate dosages, A eompax%son of the effecti of 

?J-'9 and &=rad%at5on Zs @ven in. tab3e6. A U-V dose reducdng p3aqw 

10 assay from 3/2 x 10 5 to ~6~9 x 10 pm mZ yielded l?O tmmsductions 

from an 3nsttia3 tzLter Of lo3 /IS., A coqarab3e X=-ray doss was found 

to be between 350,000 and 200#00 r* 1% recognizable transdkxctions were 

ruaoveFedatth.e latterexposure. Twoviewpoiat~~ are zkdicatedt 

(1) the l.ytU and trmsducing principles 1p1Aare separable by their 

they am &aged only to tire extent of virulence for the host oekl, 

Conclusive svid%nce favorkg one or the other oiews of LppJ however, 

is not yet at hand, A dscke ehemicaland genetfc separation of the 

has not yet been experi- 

ntenta3ly achieved, whether u! not it 5s at a31 theoretica33y p.oss%bl,e. 

Reeombkat%ono AtQmtio~was focused on @.a&ose nonfemmM.ng 

mxltant%r because of ttw, coinckence of the CIm3t rf3cogrrJbzsd~sensi~~ 



mtaat lb Ga3*4 @+a3), and the subseqmnt observatioa al" Ei&ed 

segregat%on of Lp and Gal4 (LO), Gal2mAants have been isolated 

dkreet3y by fispection of survS.v&ng colonies af&r U-8 treaQm& on EBB 

galactose agar and a3so as ion-papillating variants of La," ~tabi3e 

recovered on FX3 lactose agar plates, Interaction of Ga3- and Gale 

on the phenoQpiic expression and rewex-se xutation of Lacl and Lae7 alleles 

have been dsscr%bed (9jtp Recombination analysis provided the ev%dence for 

a clus%?r of four linked Ga3. loci (7), G&Lx and CU.4 show a very 3ow 

order of crossovers. BrelM.nary d&a could only differentiate then 

on the basis of behavior h Het cmssos~ Lp and Gall are both herehaygou~, 

while Gal4~/hl~~ heterozygous diploids are readfly obtahed (table 7 )* 

Wansductiont l‘mnsdwtion tests re3xxfome standard aD.eli.m tests 

(table 8)# and 3.n fact ham tentatively Pdentified several new loci, 

now awaiting confimatim by mcombhation analysfs. ?dhsther the 

relative yield of Gal+ transductions is proportional to Lhe mep dls- 

tame between Lp and the GaJ. locus fs in question, '.%e results of 

large-scale allel%sm tests made available to date by nem techniques 

to faciHtate crossfng are stmnarized fntab3.e 9. 



fin the mosaic co&my already noted and deserves further commnt, 

Dar;p~t~~ ~FXXQI,~~ through a large number of serial. sgngle colonies, Gal- 

8egregant;s are ahost alwq~3 thrown off, Xn tran8ductions from Gal+s 

of the locus of th8 orig%iml reehplent straik2, both by cross%ng and further 

tran8duction teats t No otbr F&&J of Gal- have been recovered, On the 

other hmd, if tk donor is a non-aUel5c Gdl", both donor and mcip5ent 

Gal- appear among the segregants fram the Gal.+ tramduction (22), FQ~: 

exmple, Gd.2- -at Gal&- g5ves gaYlactose-fermenting intermediates, 

in au. these tests are ident?fied by (8) crossing expsrimexts w5th Gal*- 

andGal4~testem, (2) deritirys hand subJect%ngthe testers tokts 

action, and (3) appXy%ng hfrcm C&I.*, Ga$""$ GaZ+,-, otc, The GaQ" 

Ga$’ QF Ga14*9 and would field no CM.+ mco~binants in crosses 1~13th 



Dip3oid studA,es: The pmceding evS.deme points to a chmm~orm~ 

localfzation of the Lp lysogenicity determj.nax& closely linked to a series 

of Gal. l.ocil, Evidence for the segregation of a prophage 1Wed to 42x1 Gal.4 

locus ruled out the poss%bility of a random dfstributkm of cytop~asmic 

particles bsr cells camyAng h<lG). Them observations ham since been 

extended to Gal2 and G&4 hybrids (all hetemzygous L~*/s)~ and aLso 

Ga14gLp+/OaL4"4%pr diplo%ds (table IO). A study of such diploids segregattig 

out distinguis~bls A types is in preparat50na PreU,dnary evAdeme also 

has bmm obtained e2sewhem from crosses w%th lysogenie parents, one 

cnrryingam-th( or one "doubly lysogenicw) the aths~ doubly 

sensitkve, wUch yielded Gal&p progeny 3.n parental couplings (l)* 

Them~taUonaI.%ndependence afGalandLpwasa2.soexaninedi.n 

the doubly homozygous dipMid, Comparable exper&mnts tith the closely- 

&icy andV6 bxzi have already b&en reported, Lac+ revsrsions #BIT3 sele&ed . 

in Lac~6r/%aC~~6s &p30&dsp, The mmM,r~g doubly heterozygous dipl,oS.ds 

A double honozygote ~*~~s/G~*~~s~ also megat* a few other 



-Be double ~~*~rozygo~ tQ U-Y (3.4) a@ the fsolation of SUitabl% 

"reorganized" d%ploids, 'he resulting d.iploZd, Hm331was infected 

to papillatd3 cm ENS galactose agap, Sn&pndently oceur~~ Gal+ were 

selected, EzEd the segregation pattern of Lp and Gal2 of the re$ulting 

d0ubl.e hetmmygotes was tested, The isxideme of nutation to Gal* 

pared with that on the Lps &rcmosme (repulsion phase, or tmns- 

configurationa), The analysis included a single Gal+ ati a single Gal,- 

segr%gant from a large mmiber of dipkids, (pati analysis) and tbs 

examimt&on of many segregants m a sfngle mms diplo%d cultxm (mnd~llr 

analysis). Frasa d%pIloid lip, 5 e&s cmf5.gmat%&s and 6 tram confimations 

(table Xl) 
mre scored, T& conclusion f&m o;hrzs 8V%den&s that the condition of 

the Lp locus, whether lysogenic or sensit%ve, has no s@U%xnt be&ing 

on which one of t& 2 Gal? alleles wilt% mutate to Gal*, (These pre- 

lv data ~5131 be expanded, and aILso extended to a corresportdlng 

study of diploids f2rst pttade heterolegreous Ga3.2Zps/Ga12%ps, and then 

fnEectedwit&) 



cSurs%on of a position effect &pothwAe and stxw@ken the comtcept of an 

cfircllloso~o Ts%mduccUom of the double homoqqote b33l. ami lysogetic 



and tht8 empl?asis so far in Wese skdies has been the genetic behatior 

of ,A in olxbemsses wah K&2, 

§ensitiwo of each line are .vesEdizy lysegerxked by K-12 Abut 

them lysogenics show a reduction of eop on H4.2 sensitive irxiicatorso 

'&is systen As entirely analagous to host modification dmons+mated for 

!fi! (19) a&&roduced by stmin C (21, Ths .tmu%no~og;y estabU.shed 

for these systeaa till be used to describe the propertias of our stmimo 



R is a s%nglc3 

Two nagor hypotheses can be tested by intircmssbg these typws 







Table 3 



Lysogeni%ation &I !&ansduced and Montransduced Lp') 

Pert A? Gal'@ and Gal" from single papiM.ae 

aal+/oaal- 
Pairtyps lkmiher . 
LPvLP* 13 
LPi'Fp'p 15 
LPshP+ 3 

. LPS/LP" 2 

LprJLP” 2 
“--jr%3 aessitiw I52 

$ Gal- semithe 4702 

Gal.+ Lps 

Gal? Lp+ 

Gal- Lp@ Gal- Lp* 

2 3 

17 %3 

Fax% BP LysogonWhI.on of tramduced and 

Lp* s%ra3m 





la, SuTviva u loo 0,013 328 3.13 0,297 0,008 

San fl 65 225 WJ..? s;*i 3.3 



% 49 

e 0 0 

4 ‘2 0 

m 0 3. 

4 0 0 

4 0 0 

25 0 8 

9 1 s 

3 0 s 

6 o 9 

I 0 E3 

2 0 8 

0 0 s 

-;. -& *5 

4 I? 0 

e‘r J-3 “i, 

M 0 0 

4 7 0 

a 0 b 

4 3 0 

4 12 0 



4 4 3 4 4 4 

e 4 c a% 4 4 

4 w + 4 P + 

4 4 as 4 4 w 

No data 



Table 9 

fihamaq of fkment AUelism Tmts 

Total. No 
Exp. No, Gal" typ@ I?" parent P parent progmy fhi+ l&ixin. % Gal+ 

535* 1x4 w450 Lp4 kL223l& Lp* f+mQ 17 a3 
563% 2ooo 15 OJ5 



Type of cram 

1, Eet diplom9 

2, Lacl- x Lae4- 

Table I.0 

Behavior of Gal audLp ill&Lao+/- Dipl&.d8 

F (TLTh) I4 

(a)(Hgt) + - + 
4 4 em 

(b)(fEBt) + ; + 
+ ” 

(a) - p* f 
+ 4 ” 

(b) + - + 
Y 4 P 

Parenta 
Laq Lfm4 

4 4 
m 9 

+ 4 
ma 4 

3e Haploid x auxo- (a) - %/. + 4/m */+ 

trophic diploAd 4 * ma s + 

bd mme, except H- parent is Lpr 

r/ In Het crossest Lp does not segregate. Gal 1 aud Gal 4, 
but Gal 1 does rmt, 

@ill1 cw& Lp 
Diploid progmq 

oal LP 
4 4 

4 c1 

4 4 
II) 4 

4 4 
+ Pp 

+ 4 
+ I) 

4 + 

4 w 

4 
4 +/Q or + not l3egmgating 

4 
8 wostly +p uro8W +/a iv 

4 Eostly + #a&b 8/Q 2 J 
8 

+/Q Gal4 Lp4 /Gal&p@ (linked) y 
8 

' Gal4 Lp4 / Gal-Lp2' (linked) 

two closely l,%nbd loci also differ: Gal 4 segregates, 

9 D%pILoidg msult2ng fron delayed di8$uxMon revealed by hetmmygotes of two Laa pseudoalleles show no segregation 
af Gal or Lp, Romrsal of F &atuo revem~ tlm polarity of the Gal, Lp segmgat%on, 

i2/ 2%~ only successful demon&ration of heteroeygosity of.Oal and Lp, 

h/ Aeration phenocopy, 

s/ *I@ indica-tes purify for +, wh&her hki~ygous or Bolnoeygous, 



Q3lOd.d TQtal 
xmb8r aal- hl+ m@Y3- Gal? Gal- Cd+ aAl= Infwred 

g&is Lp+ Lp# Lp* Lpe' LPZ' LPa" Lpz" Lp$ &ix4 x&l- kl+ Hal* 
%wQf 
dipkid 

Al la. 39 0 1 53 

Bl 
132 
$3 

12l 
.73 
76 

60 1 
3 0 
57 5 

tran8 
tr8n8 
tie 

M 1 23 2h 0 2b 0 9 1s 24 0 trm 
3Q 3 27 1: 12 
1: 0 0 li 

rur 6 
12 0 
11 0 

1.6 U Q&?? 
32 trana 

3 ii cfs 
% 0 
I.2 0 

E l 0 
12 0 
15 0 

2l 32 Cd.8 

7 
"ii 

4.8 
3 cis 
7 0 cl8 



- 
GenotyDes under 

Bypothesis 7: Hypothesis Isa F!+p&hesis IIb 
Lp lams with fi.md at Lps f.imd at Lp in line 1, 

alleles lnodified by l?p at Mp in other Unes 

Phenotypes Symbol LP LP Ma LP w 
lyOOgHCC A 4 + r + r 
sensitS.vw B se 8 s 8 8 
8ensitbe c 8 8 r 8 r 
lysagena@ D 4% + 21 8 + 

AXB None 
BXC Non8 
CXD NOXll9 

AXD NQXB 

% D 
NOZSi 

A8 B 
None 

% D 
None 
A,* 

B and Lp+&? 

EXPTL.RESULTSt Lines crossed Type A B C D Gal char. 

tiis 
420 
423 

b2i 

4-U 
92 

h43 

1x3 AGal-x2 3 & 26 1 Nu record 
AGal=x~ t 22 28 12 *al+ only 
AGal-x2 8 2 1 37 + 

0 10 0 
cxpal-28 1 3 0 '5 0 $$I " 
CGaI-xD 2 2 w o llmtly Gal- 
*G&i.-XC 0 15 13 0 4 

0 13 68 ._o M 
31 x 31 BxA 0 26 0 1 

*x~Gal- 0 13 I? 0 
o 8 dr o 

szs j+Z'xD 3 
2 

2 2282 21 
0 

523 +l-XD 8 o o 52 
37 0 039 



Part I 

Phenotype synbol Lpa Lp2 
- - -rz 

A 4 8 
B 4 F 
c 4 P 
D 8 5 
E s r 
F 8 P 

BXF Yields: B, F,(t;e, C progeny Pie%ds B, F, E, C, A, D 
CXE fl 

. 
Rssultsr Bx.F Ho, of Progeq CxE 

BCDEF B C E F 
PIal4 5; 11 10 1 2: 2 1 : 0 p 
IGil- og30 010 0 0 0 0 59 0 

COaX+xD[fal-' OaP Lpi+ al? Epls &l-Lpl+ 
60 

Gal- Lp" 
0 0 28 

Qa14 Lp3" thl* Lp3p al- Lpf Gal-Lp+' 
3'4 23 39 26 

The above data are consistent with the 
from Lpj, and Lp2 mxiifiea the reacM.on +m 
linked r;aLpl---GalorLp2Aal. 



RpgIEEaeNcEs 

1, AppzRs"apd, B, Kix 19% Segregation of &m&da Qsogenicity dur?lng backwial. ro- 

combinat%on in E, coli g12, CoXd Sprficg Barbox- Symp., Want. Biol. 19. 

In Press, 

2, Berta4, G, and J. Ja Weigh 1953 Host controlled variations in bacterial 

viruses. J. Butt. 652 31;L3=12l, 

30 Borek, E, 1952 ~actom cpntrollm aptitude and phage development in a 

~~sogeqic Esche,sichin co+i K-12, Bichdrq, et Bfophys. Act+ 8: 2ll&3.~. 

4. Cavalli-Sforsa, L. L, and 87. L, JitiTs, 1953 obSe~~ati.Ons Qn the geIX3tic and 

mating system 0,f E* co3.i g-12. Abetr,, 9th Intematdonal Congpe~ of 

Gepetiqs, BellatgLo* 

f;o Gots, J, S, and C,, B. bntr Jr, 1953 Amino acid requiremenrts for ke 

matura$ion of bacterfoplmge in lyaoge4c Escherichia coli, J, Bact. 66t 

3%34p 

6, Jacob, F,, A. Lwoff, A, Si&nov%tch and E, Wollman, 1953 Defa4tions de 

qraeJ.qta~s tmmes, rel.atifs a &a lyz3ogeud.e. Ann, &nst. Fasteur 841 222-22k 

7. Lederberg, B, M, 1950 Genet+ eon-kol of mutabfflty 5n the bac$e~ium 

EscherI.chia co& -<.I-- 
---l- 

Ph.D. Thesis, ll4versit.y of Wisconsin, 

8, Le+@xqt, E. Ma 1951 Lysogen-iq.ity in:. COIL aa?, f+et$p~ 36t $50 

(abstrwt), ' ! 
9. Le@rber~, E. M. .19@ A&&eUc relation&~%pa and wversle mutation in 

E8cher~.ch5,a ,cQl;i. $. ,. j. Q=+&s 37: 4$9-4Qe 
J.0, Lede~bsr~, E, I% ard J, Lederberg. 1953 Genetic studies of jgsoge4city 

$n %cher~chIa s;oUo 8. GewUcq $8 s;3p& 

II, Lederber~, J, l$I, Genet$c studiep with bacter& Int Genekim in the 

2Cth Cexaw, @acWl&ar+: New %v#~ ppo 263-289* 

. 

12, Lederber~~, J, 1552 Cell, genetics +md her&Nary symbiosis, Physiol, 

Rev, 322 402-43~~ 

Lederberg, J. UnpuM.ished, 

Labberg, J., L, L, Cavalli, and E, H. Lederberg, 1952, Sex conpatibility 

tiEscherichia coli, Genetics 37t 72%7308 



Recombinat;ion EU-E&LS~S of baetetial hwedlty, Cold Spring Harbor Smp. 

~uantic H.OL 3.6: 41x3-433* 

18, L$eb, l-I* 1953 The ss&blfahmmt of lysogenicity In Escke;tietiw~, 

J, Bar%, 65:642-6!L 

Igo Lu.&as Se E, and piI, L+ Hu~llan, 1952 A non-hereditary, host-induced vari- 

at5on of bacterial viruses, J, Baet, 64: 557-S690 

20, &Toff, A,, Lg S&&nm%-&ch, and 14, K$eldgaard, 1950 Induction de p~odwtion 

de pb.age dans un@ bacterie lyso~m. AT.xfl. Inst. I3xeieur 79: sls;-a~O 

22, Ba~hn, A, 5, and A, hoffa 3953 Factors affecting the lysogen%zati~rm of 

Stionel3.a ~~~~~~~~~ B VI Znttl Congress of Hiolrobiology IIt203,j 

Abstmct &o aso 

2% Morse, &, L, Unpublished, 

29, Melam, T, C, and J; Lederberg. Unpublished, 

23% Parry, We J%, and J, Ebmrds, 1953 The induction of lysogenesis %n 

~~o~e~~~~i~~ J, Gen, Wmbiol. 9: 342-3490 

2& Skaar, P, D, Wnpublfshed, 

25, Stotiker,' Bc. A..;D*, N, D, Zj.ndes, md J* Led&%erg:, 1953 Transductioti of! 
. 

flagella.&&ticte& j_4 Salmonella, 3, Gen, HGzobiol. (In press), 

26, Wa&.:R; md L, %m-Emfique. 1952 Les bacte ies semi-resistantes mr' .; ,d 
bacteriophageu Am, In&, Pacteur 82s 2Y-43s 

27, Wo3ban, J-3, lY53 SUP le deteminissue genetlque de la lysogetie. Ann. 

Inst, Pasteur 84: 2810293& 

28, Z-r, k f). and J, Ledlerb8rg, 1952 Genetbs exbhange 3.n salmonella, 

J, Bact, 64t 679~6Y9, 


